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Abstract
Objective: To identify a standard physical performance test, which can predict 3-year incident mobility disability independent of demographics.
Design: Longitudinal cohort study.
Setting: Population-based middle-aged and older adult cohort assessment performed at a local geriatric clinical center.
Participants: Community-living middle-aged and older persons (age, 50e85y) without baseline mobility disability (NZ622).
Interventions: Not applicable.
Main Outcome Measures: Mobility disability was ascertained at baseline and at 3-year follow-up using an established self-report method: self-
reported inability to walk a quarter mile without resting or inability to walk up a flight of stairs unsupported. Physical performance tests included
self-selected usual gait speed, time required to complete 5 times sit-to-stand (5TSTS), and 400-m brisk walking. Demographic variables age, sex,
height, and weight were recorded.
Results: Overall, 13.5% participants reported 3-year incident mobility disability. Usual gait speed <1.2m/s, requiring >13.6 seconds to complete
5TSTS, and completing 400m at <1.19m/s walking speed were highly predictive of future mobility disability independent of demographics.
Conclusions: Inability to complete 5TSTS in <13.7 seconds can be a clinically convenient guideline for monitoring and for further assessment of
middle-aged and older persons, in order to prevent or delay future mobility disability.
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ª 2013 by the American Congress of Rehabilitation MedicineThe performance on standard physical tests has been used to
predict several adverse health outcomes, including frank
disability, in older persons. However, whether the initial process of
disablement, which is mobility disability,1 can be predicted using
known standard physical tests is not clear. The performance on the
Short Physical Performance Battery can predict 4-year incident
mobility disability.2 However, the authors did not adjust their
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http://dx.doi.org/10.1016/j.apmr.2012.10.032characteristics can significantly impact physical performance
measures, such as walking speed, a component of the Short
Physical Performance Battery. The 400-m brisk walking test has
also been shown to predict around 5-year incident mobility
disability in older persons. However, only those between the
narrow age range of 70 to 79 years were included in this study
limiting the generalizability.3 Furthermore, no comparative studies
could be found that identified a test that is the best predictor of
incident mobility disability. Because mobility disability denotes
the earliest stage of disablement,1 detecting mobility disability
during an early or preclinical stage may provide an important
opportunity for implementing preventative measures. Therefore,
the purpose of this study was to test the ability of 3 physical
performance tests to predict 3-year incident mobility disability in
middle-aged and older adults.habilitation Medicine
Table 1 Odds for 3-year incident mobility disability associated with performance on standard physical performance tests
Variable b  SE P OR (CI)
UG speed
UG speed <.001
<.80m/s 3.2170.724 <.001 24.957 (6.039e103.135)
.80e.99m/s 1.9700.408 <.001 7.171 (3.222e15.958)
1.0e1.19m/s 1.2600.316 <.001 3.526 (1.898e6.550)
1.2m/s Comparison group
5TSTS
5TSTS <.001
Not completed 1.5910.697 .022 4.907 (1.252e19.228)
>16.6s 1.3800.391 <.001 3.976 (1.849e8.553)
13.7e16.6s 1.4740.342 <.001 4.376 (2.234e8.531)
11.2e13.6s e0.6670.424 .116 0.513 (0.224e1.178)
<11.2s Comparison group
400 BW completed
400 BW not completed 1.0680.207 <.001 2.909 (1.711e4.945)
400 BW completed Comparison group
400 BW speed
400 BW speed <.001
Not completed 3.1291.051 .003 22.859 (2.915e179.255)
<1.19m/s 3.1421.056 .003 23.145 (2.924e183.198)
1.19e1.32m/s 1.8621.074 .083 6.434 (0.784e52.767)
1.33e1.46m/s 1.3071.114 .241 3.696 (0.416e32.806)
>1.46m/s Comparison group
NOTE. The analyses were adjusted for age, sex, weight, and height. Abbreviations: CI, confidence interval; 400 BW completed, 400-m brisk walking
completed; 400 BW speed, average speed of 400-m brisk walking; OR, odds ratio; UG speed, usual gait speed.
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Participants
Six hundred seventy-seven InCHIANTI study4 participants aged
50 to 85 years and who did not report mobility disability were
initially included. Follow-up data were collected after 3 years. The
study protocol was approved by the ethical committee of the
Italian National Institute of Research and Care of Aging and
complies with the Declaration of Helsinki. All participants signed
informed consent.
Outcome measures
Mobility disability traditionally assessed as self-reported inability
to walk 400 meters without resting or the inability to walk up
a flight of stairs unsupported5 was ascertained at baseline and at
3-year follow-up. Demographic variables included age, sex,
height, and weight.
Standard physical measures
Usual gait speed
Participants were asked to walk at a self-selected normative pace.
The time to complete the 7-m path was recorded in seconds and was
converted to gait speed (m/s). The gait speed performance was
categorized into 4 groups using the known cut-off pointsList of abbreviation:
5TSTS 5 times sit-to-stand
www.archives-pmr.org(0Z<.80m/s, 1Z.80e.99m/s, 2Z1.00e1.19m/s, 3Z1.2m/s).6-8
The gait speed <.80m/s is an indicator of prevalent mobility
limitations, <1.0m/s is associated with adverse health outcomes in
well-functioning older adults, and <1.2m/s is associated with
difficulty in crossing streets in the community.
5 times sit-to-stand test
Participants were asked to stand up from a sitting position in
a standard chair (heightZ46cm) 5 times consecutively as quickly
as possible without using hand support. The time to complete the
test was recorded in seconds. The performance was categorized
using quartile cut-off points derived from a large series of longi-
tudinal studies that were conducted using a small town population
and have been used by aging studies as norms9: 0 (inability to
complete the test), 1 (test completed in >16.6s), 2 (13.7e16.6s to
complete), 3 (11.2e13.6s to complete), and 4 (test completed
in <11.2s).
400-m brisk walking test
Participants were asked to walk briskly to complete 20 laps on
a 20-m path.10 The performance was dichotomized as 0 (unable to
complete the test) and 1 (completed the test). Further, the average
walking speed of those who completed the test was categorized into
study quartiles, because no known cut-off points are available in the
literature. Thus, the final 5 categories included: 0 (unable to
complete), 1 (<1.19m/s), 2 (1.19e1.32m/s), 3 (1.33e1.46m/s), and
4 (>1.46m/s).
Covariates
Age and sex were recorded from birth records. The height was
recorded in centimeters and weight was recorded in kilograms.
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Fig 1 Percentage distribution of participants with 3-year incident
mobility disability according to the performance on usual walking
speed, 5TSTS, and average speed for completing the 400-m brisk
walking test categories.
996 N. Deshpande et alDescriptive variable
Presence of comorbidities (listed in the Results section) was used
to describe the population and was recorded from participants’
self-report and medical records.
Statistical analysis
Binary logistic regression analyses were performed to examine the
likelihood of developing mobility disability associated with the
aforementioned performance categories of each of the 3 physical
tests, independent of demographics. Data were analyzed using
IBM-SPSS version 19 software.a P<.05 was considered statisti-
cally significant.
Results
Six hundred twenty-two participants attended the follow-up and
were included in the final analysis. Eighty-two participants were
between the ages of 50 and 64 years, 320 participants were
between 65 and 74 years, and 220 participants were between 75
and 85 years old. A total of 3.5% had a history of stroke, 2.9% had
myocardial infarction, 4.5% reported angina pectoris, 47.7% had
hypertension, 11.4% had diabetes, 2.5% had peripheral arterial
disease, 1.7% reported hip replacement, and 21.5% had either hip
or knee pain requiring medication.
Eighty-four participants reported mobility disability at 3-year
follow-up (totalZ13.5%, menZ8.7%, womenZ17.6%).
Poor performance on the physical tests at baseline was strongly
associated with 3-year incident mobility disability, independent
of demographic variables. The odds of developing incident
mobility disability increased consistently as the baseline gait
speed decreased <1.2m/s. Participants who could not complete
the 5 times sit-to-stand (5TSTS) were 5 times as likely, whereas
those who required >13.7 seconds to complete this test were
almost 4 times as likely to report incident mobility disability
compared with those who completed 5TSTS in <11.2 seconds.
Compared with the highest quartile of the average walking speed
during the 400-m brisk walking test (>1.47m/s), participants who
could not complete the test, as well as those who completed the
test but with the average walking speed of <1.19m/s, were almost
20 times as likely to report incident mobility disability (table 1).
Discussion
Using the population-based data, this longitudinal study demon-
strated that the performance on all the 3 physical tests was able to
predict incident mobility disability. The gradient effect of decline in
the usual walking speed on the likelihood of developing mobility
disability suggests that the possibility of incident mobility disability
consistently increases with a decrease in the usual gait speed.
However, the time to complete 5TSTS and the average walking
speed for the 400-m brisk walking test provided a more clear
demarcation point (fig 1). The confidence intervals of the odds
ratios associated with the average walking speed <1.19, that is,
>5 minutes 36 seconds to complete 400m and the inability to
complete the 400-m brisk walking test, were large, demonstrating
significant variability. Further, compared with the 400-m brisk
walking test, considering time and space requirements, 5TSTS is
a more convenient test to administer in clinical environments. The
results of the 5TSTS suggested that those requiring >13.6 secondsto complete this task were at least 4 times as likely to report incident
mobility disability. Additionally, these results did not change
significantly when further adjusted for the number of comorbid
conditions. For the first time, to the best of our knowledge, the
results indicate that this cut-off point can provide a simpler clinical
guideline to determine which middle-aged or older persons should
be monitored and assessed further for possible modifiable factors
that may contribute to mobility disability in the near future.www.archives-pmr.org
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The study population was primarily white adults living in small
towns, which may not represent a racially mixed older cohort
living in larger cities. Further, the assessment of mobility
disability was completed using a dichotomized self-report rather
than using a continuous measure. However, the method used is the
most commonly used process of ascertaining mobility disability.Conclusions
Independent of the demographics, inability to complete the 5TSTS
in <13.7 seconds can be a clinically convenient guideline for
monitoring and further assessment of middle-aged and older
persons, in order to prevent or delay mobility disability in the
near future.Supplier
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